Background: The Framework Programme (FP7) is the main instrument of the EU for financing research, and participation in the programme benefits greatly to countries' technological development. Objectives: The aim of this paper is to assess the participation of Croatian organisations in FP7 in terms of specific programmes, funding schemes and the coordinator organisations. Methods: In order to assess this participation, two analyses have been done: the first is the analysis of participation itself analysing the basic characteristics of Croatian participation in FP7 using participation data. The second analysis is the analysis of external conditions for participation, i.e. a framework that influenced the quantity and the quality of participation in FP7. Results: Participation of Croatian institutions in the FP7 has the following features: the positive rate of the national and the EU financial contribution; an unequal regional distribution; a small number of projects coordinated by Croatian participants; a low success rate and rare participation in large research projects. Conclusions: Support should be provided to researchers in order to increase the participation in future funding programmes. First, researchers should perform only research and not the project administration since it requires well-educated and trained administration staff. Second, participants in future projects, especially coordinators, should be financially rewarded.
Introduction
European Union (EU) Framework Programmes support the European R&D system in order to create and strengthen the European Research Area (ERA). Most of the projects financed within Framework Programmes include organisations from different countries (mainly EU and Europe, but also from other parts of the world), thus resulting in a "tangle of cooperative networks" (Gusmão, 2001) . Through participation in projects with partners of different profiles, participating institutions increase their scientific and technological capabilities and also strengthen contacts with prominent partners (Ortega et al., 2010) .
Methodology
In this paper, data on the first six and a half years of the Seventh Framework Programme will be used. The Seventh framework programme has duration of 7 years, from the beginning of 2007 to the end of 2013. This data will allow an analysis of almost the entire FP7, since at the time of writing (July 2013), all of the largest calls have been closed, and the results of those few that are currently open cannot significantly affect the overall results. Data used in this study were taken from the Community Research and Development Information Service (CORDIS) database. CORDIS database is a public database containing information on EU funded research projects and project participants since 1990. CORDIS projects database generally includes basic information about each project: objectives, costs, start and end date, contract type and participants. On project participants, database includes information on the participating organisation, contact person, contact details and URL. The data was Vol. 4 No. 2 / December 2013 downloaded on July 13th 2013 -the analysis will include all data from the beginning of 2007 until July 13th 2013. These data will be supplemented with data on the finances from eCORDA database. eCORDA database gives limited access and the financial data from the database, due to the confidentiality rule, can be published only in the aggregate amounts or percentages.
Several papers (Barber et al., 2006 ; Roediger-Schluga et al., 2007; Ernst et al., 2010) described the shortcomings of the CORDIS database:, shortcomings are mainly related to incomplete data, long periods between signing of grant agreement and publishing projects in the database and lack of publishing of the project activities results. In these papers data from FP5 and FP6 were used, and complaints mentioned there are fully justified. In the meantime the database was refined and supplemented, and the data for FP7 is much more comprehensive compared to data from previous Framework Programmes. However, some problems are still present.
Firstly, there is no possibility of data download in a user friendly format (e.g. Excel sheet). Therefore, for the purposes of this paper, a programme was designed that accessed the web page of each FP7 project that, according to search results, had a Croatian institution as a participant or coordinator, and downloaded the data. The second objection, stated also by other authors, is that is difficult to analyse the data in heterogeneous organisations, because the database often does not refer to the participating institution but the subunits such as faculty, department, laboratories, centres etc. Each organisation participating in FP7 is assigned a unique Participant Identification Code (PIC). The introduction of PIC did not solve this problem since in Croatia faculties are independent legal entities (see Vizek Vidović and Bjeliš, 2006) and many of them have their own PIC, regardless of the fact that the university also has a PIC. This problem was solved by manual revision and data correction. Some problems have arisen with data comparison of both databases (CORDIS and eCORDA), since the data in these databases slightly differ, although they should be identical. For example, the project "Energy Efficient Demo Multiresidential High Rise Building" is stated in eCORDA under the theme "Energy", and in the CORDIS database under the theme "Environment". Also, some projects can be found in one database but not in the other -for example, the project "Night-of-the-Lab-Out" was present, at the end of July 2013, in the CORDIS database but not in eCORDA, although its implementation started on May 1st 2013.
Based on the downloaded data the following analysis of Croatian participation in FP7 was made: (i) Analysis of institutions that participated in the FP7 programme; (ii) Analysis of participation according to specific programmes, (iii) Analysis of participation according to the funding scheme, (iv) Analysis of participation according to the coordinator organisations, and (v) Comparison with selected post-transition countries.
Results

Financial contribution
In the introduction it was stated that Croatia has obligation of national contribution to FP7. Table 1 gives an overview of the Craotian National Contribution to FP7 and EU Financial Contribution to Croatian Participants (in million Euro). National contribution grows annually, and from 2,7 million Euro in 2007 it grew to 13 million Euro in 2013 and its total sum amounts to 49,4 million Euro, which is, on average, more than 7 million annually. EU financial contribution to Croatian participants was bigger than national contribution to FP7; annual amounts were between 7 and 12 million Euro and thus the total amount of EU financial contribution is 72 million Euro.
Institutions that participated in the FP7
Most of the Croatian participants in the FP7 are publicly funded R&D institutions (universities and research institutes) and public bodies. The situation was similar in FP6, in which 107 out of 154 Croatian participants were from universities and research institutes (Mataković, 2011) . In FP6 Croatian companies had high participation in some of the programmes. For example, in the "Life science, genomics and biotechnology for health" 47% of Croatian participants were companies (Ortega and Aguillo, 2010) which is not typical for a programme in which public research organisations are main participants (Gusmão, 2001 ). Table 1 represents Croatian national contribution to FP7, EU financial contribution to Croatian participants and ratio of EU contribution and national contribution. As in the first years of the Seventh Framework Programme national contribution was quite low, the ratio of EU contribution and national contribution was extremely good, especially in the first year of FP7 (2007) , where the EU contribution was 3,3 times higher than the national contribution. In the following years this ratio varied and gradually decreased, and at the end of the whole programme EU contribution was only slightly higher than the national contribution. The ratio of total national contribution and total EU contribution is positive and for the first six and a half years is 1,46. In other words, for every Euro of national contribution almost Euro and a half was withdrawn.
Table1
Croatian National Contribution to FP7 and EU Financial Contribution to Croatian Participants (in million Euro) Table 2 represents participation by type of organisation: in FP7 there is evidently an increase of participants from the business sector (private for profit) -out of the total of 107 participants, 64 are small and medium-sized enterprises. Croatian branches of large multinational companies participated only in a small number of projects; for example, Ericsson Nikola Tesla had three participants or Croatian Telecom, which is in majority-owned by Deutsche Telekom, with only one participant. According to a study from Finland, SMEs participate in the Framework programmes due to research funding while the large companies are mostly interested in participation because it opens them possibilities of new exchanges and informal contacts (Luukkonen, 2000) . This is partly true for Croatia, but it should be also taken into account that for large multinational companies in Croatia research is not primary business because they are mainly oriented towards production, and the core technology is developed outside of Croatia. The total EU (Geuna, 1998) . The situation in Croatia is somewhat different, and according to data about the number of participants in FP7 it can be concluded that not all universities recognise the importance of participation in the same way. Among university participants there are strong regional disproportions, since the largest number of university participants are from the University of Zagreb. The situation was similar in FP6, where out of 67 participants from universities, 52 were from the University of Zagreb (Mataković, 2011) . In FP7 this ratio has somewhat decreased, but participation of other Croatian universities is still significantly lower.
As shown in table 3, the University of Zagreb has also the largest share in the EU financial contribution; significant financial resources (in relation to number of participants) were allocated to the University of Rijeka. The majority of these funds is from the School of Medicine since 6 out of 10 participants from the University of Rijeka are the School of Medicine members, and out of 5,04 million euros in total withdrawn by the University of Rijeka, more than 4,4 million are from the School of Medicine. The situation is similar in other European countries: for example, in Spain, the three most developed regions withdrew about 75% of the EU financial contribution to Spain in FP3 (Vence et al., 2000) . A similar regional disproportion is visible in the participation of research institutes (see Table  4 ). In FP7 there are 43 research institutes participants, most of them from the Ruder Boskovic Institute. Ruder Boskovic Institute is the largest Croatian research institute with more than 550 researchers, however, its dominance in FP7 participation and also modest participation of other institutes cannot be explained only by its size. The situation is even more serious having in mind that out of 11,18 million Euro of the EU financial contribution withdrawn by research institutes, over 10 million are from the Ruder Boskovic Institute (Smith, 2013) . From the business sector participants, most (18) participants are from Novamina SME.
Participation according to specific programmes
Seventh Framework Programme is implemented through four specific programmes: Cooperation, Ideas, People and Capacities. Cooperation programme funds projects in which research and other activities are implemented by consortia of participants from various, mostly European, countries. This specific programme is the core of FP7, with 32 of 50 billion euros (64%) of total Seventh Framework Programme. The Ideas programme finances research in new areas of science, the People programme supports mobility and Capacities programme funds research capacities strengthening. Cooperation programme is divided into 10 themes, which are defined according to different areas of science. As shown in table 5, the majority of grants signed with Croatian participants are in Cooperation programme in themes ICT, Food and Agriculture, Environment and Transport. 
Participation according to the funding scheme
Seventh Framework Programme has various funding schemes. There are "standard" research projects called "collaborative projects", and given the size (number of participants and financial support) can be larger (large-scale integrating project) or smaller (small or mediumscale focused research project). Table 7 represents participants by funding instruments. In "collaborative projects (CP) and combination of CP and CSA" funding scheme, out of 142 participants, 17 were participants in "combination of CP and CSA and 46 in "small or medium-scale focused research projects". 
No. 2 / December 2013
The number of Croatian participants was quite high in the "coordination and support actions" funding scheme, in which research is not funded, but various activities related to research (networking, exchanges, studies, conferences, etc.). In relation to FP7 total, Croatia has more participants than total FP7 in non-research funding instrument "coordination and support actions" and small size research funding instrument "research for the benefit of specific groupings", e.g. research for the benefit of SMEs. Croatian participants have significantly smaller participation than rest of FP7 in "ERC Grant" and "Marie Curie actions" funding instruments. Table 8 represents top 10 coordinator organisations in projects with Croatian participants. Most projects with Croatian participants were coordinated by Deutsches Zentrum fuer Luftund Raumfahrt (national centre for aerospace, energy and transportation research of the Federal Republic of Germany), SINTEF (Norwegian broadly based, multidisciplinary research concern and the largest independent research organisation in Scandinavia) and Universitat Autonoma de Barcelona. Most coordinators of projects with Croatian participants were from the United Kingdom (31), Germany (25) , Italy (20) , Spain (19) and France (17), which is not surprising since these are the countries with the largest number of participants (top 5) in FP7 (EC, 2013).
Participation according to the coordinator organisations
Croatian participants were coordinators of only 31 projects out of 248 (12%). This result is even worse if we have in mind that most of the projects coordinated by Croatian participants are projects without international consortium, and the coordinators are mostly the only participants. 
Comparison with selected post-transition countries
The overall Croatia success in the Seventh Framework Programme could be better assessed if is compared with the countries of Central and Eastern Europe (CEE). Twelve post-transition countries are chosen for comparison -7 of them are members of the EU (Bulgaria, Estonia, Latvia, Lithuania, Romania, Slovakia and Slovenia) and 5 of them are candidate countries for the EU membership (Albania, Bosnia and Herzegovina, Macedonia, Montenegro and Serbia). The above mentioned candidates countries are the so called Western Balkan countries. Table 9 shows number of participants for FP7 calls in 2007 -2011 and Table 10 shows EU Financial Contribution for FP7 calls in 2007 -2011. In first five years of FP7 Croatia was the most successful of all Western Balkans countries, which is not surprising because Croatia is by population much bigger than Albania, Bosnia, Montenegro and Macedonia. Croatia has more participants (Table 9 ) and larger EU financial contribution (Table 10) than Serbia, the only country in the Western Balkans which is by population bigger than Croatia. Compared to the countries of the CEE region Croatia has a similar number of participants as Lithuania and the EU financial contribution as Slovakia. To avoid the impact of the country size and to get a standardised data, the number of participants and the EU financial contribution is combined with the number of full time equivalent (FTE) researchers. This comparison showed that (EC, 2013) . Of all western Balkan countries Croatia has a highest success rate, and a bit higher than Slovenia and Romania, but it is still below the EU average. 
Discussion
In order to evaluate Croatian participation in the Seventh Framework Programme more proficiently, two analyses will be conducted: the first being participation analysis based on the results presented in the previous section of the paper, and the other being the analysis of external conditions for the programme participation. With external conditions analysis the paper will try to give explanation of the results, i.e. the participation analysis.
Evaluation of the Croatian institutions' participation in Seventh Framework Programme
Participation of Croatian institutions in the Seventh Framework Programme has the following features, which will be further explained below:
o
The positive rate of national contribution and EU financial contribution
Full membership in the Framework Programmes includes the requirement of national financial contribution. National contribution is calculated on the basis of gross domestic product. At the start of this paper it was pointed out that Croatian participation in FP6 was financially successful as its national contribution totalled 6,4 million Euro and EU financial contribution was 16,2 million Euro. Having only finances in mind, participation in the Seventh Framework Programme is also successful, as the total national contribution amounts to 48,9 million Euro and that at the time of writing this article (July, 2013) EU financial contribution amounts to 72 million Euro. However, to get a more realistic picture, the result should be compared with the countries that are to some extent similar to Croatia, either by geographical location, size, or the past (post-transitional countries). When EU financial contribution is divided by the number of FTE researchers in every country, it is evident that EU financial contribution in Croatia counts 7.000 Euro per FTE researcher, which is a better result than in Bulgaria, Latvia, Lithuania, Slovakia and Romania. However, it should be taken into account that, for example, in Estonia and in Slovenia EU financial contribution counts more than 12.000 euros per FTE researcher, which is almost twice the amount in Croatia.
Unequal regional distribution of participants
A strong regional disproportion is evident in FP7 grants signed by organisations with headquarters in Zagreb compared to organisations from other parts of Croatia; organisations in the Zagreb area are included in 80% of FP7 projects with Croatian participants (MZOS, 2013, 6) . In addition to a general level of all participants, this disproportion is also evident at the level of academic participants: out of 104 university participants, 80 are from the University of Zagreb and out of 43 participants from research institutes, 26 are from the Ruder Boskovic Institute. Disproportion is also evident in the EU financial contribution: out of 32,4 million Euro of EU financial contribution to university participants, 26,5 million are from the University of Zagreb. Out of 11,18 million Euro of EU financial contribution to research institutes, over 10,6 million are from the Ruder Boskovic Institute.
The four smaller universities in Croatia (Dubrovnik, Osijek, Pula and Zadar) had a total of only two participants in FP7 projects, even though they employ 1.737,6 FTE researchers (the University of Dubrovnik has 147,7 FTE researchers, The University of Osijek 1.045,7, the University of Pula 164,0 and the University of Zadar has 380,2 FTE researchers). Low participation of these four universities can be explained in three ways. The first is that Universities of Dubrovnik, Pula and Zadar are more teaching than research universities and scientists from these universities, given their level of research experience and/or technical equipment for research generally does not have the research quality necessary to be invited to (successful) Framework Programme consortia. Another reason is that these universities are mainly concerned with
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teaching assignments and only in a small extent with research and that is reason why most of their employees are not interested in participating in FP projects. Research in these universities is still largely funded from the state budget, but within these funds a general downward trend is evident -their situation is similar to many universities in Central and Eastern Europe (Jóźwiak, 2002) . The third possible explanation is the lack of information about the Seventh Framework Programme, as the majority of info days and other forms of informing potential participants took place in Zagreb. This explanation could be only partly taken into account considering a large amount of information available online and in print. For universities without, or with a small number of participants in FP7, the number of participants is not likely to increase significantly in the future. In a study conducted at a number of universities across Europe it was found out that the lack of experience in the application of projects and competition for funds has a negative effect on the propensity to participate in cooperative research projects (Geuna, 1998) so they are in some sort of "vicious circle" with no way out, and they could easily fall into the "low R & D trap". The "low R & D trap" indicates low participation in European programmes, and low participation then has the consequence of increasing the difference in relation to the more developed regions (Vence et al., 2000) .
Low number of projects coordinated by Croatian participants
Out of 248 projects involving Croatian participants, only 31 were coordinated by them. Most of the projects coordinated by Croatian participants are projects for which the rules of the call do not require international cooperation, so the coordinator in these projects is also the only participant. Projects where the Croatian coordinator is the only participant are amounted on 29,29 million Euro out of the total of 72 million Euro i.e. 40% of EU financial contribution. Of these 29,29 million, 22,12 million Euro are from Regional potential programme (REGPOT).
The projects under the Regional potential programme are not collaborative research projects (which is one of the fundamental objectives of ERA), but their goal is to strengthen the research potential through knowledge transfer and acquisition of equipment. Only 4 of the 31 projects that are coordinated by Croatian partners are projects that implement collaborative research with international partners: three are from the "Research for the benefit of SMEs" programme and one from the "Health" programme. These facts show that it is difficult to enter the circle of coordinators since, to some extent, coordinators of FP projects have already emerged. Data from the Third and Fourth Framework Programmes shows an interesting trend: the organisations that had been project coordinators have also participated in a much higher number of projects than organisations that were the only partners in projects. Although the average number of projects per organisation was 2,79, about 15% of all coordinators have participated in more than 10 projects, either as a coordinator or as a partner. Furthermore, 46% of the coordinators were the coordinator of three or more projects (Breschi et al., 2004) .
While discussing the number of Croatian participants, the low number of national project partners should also be noted. In FP6, 154 Croatian participants participated in 134 projects, which is an average of 1,14 Croatian participants per project. In FP7 314 participants participated in 248 projects, which amounts to 1,26 Croatian participants per project. For comparison, out of all projects in the Fourth framework programme (1994) (1995) (1996) (1997) (1998) ) that had at least one French participant, 45% actually had more than one French participants (Gusmão, 2001 ). Low number of national project partners can be explained in two ways: first explanation is strong tendency to search for international partners, where collaboration with them will lead to knowledge transfer.
Another explanation for such weak national cooperation may be limited national resources, where, for example, in a country, there is only one strong research center in a particular subject area (Rivera León et al., 2010). Both explanations can be applied to Croatia, but it should be taken into account that there are significant differences between various scientific fields. So far in Croatia trends from the rest of Europe where research programs implemented by the EU encourage the emergence of national networks for participation in the EU projects (Gusmão, 2001) have not emerged to a larger extent.
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Low success rate
One indicator of quality of Framework Programmes participation is the success rate. The success rate for EU member states varies from 26,2% in Belgium to 14,6% in Romania. Croatian success rate in the first six years of the Seventh Framework Programme was 17,1%, which is lower than the average rate of success for the EU Member States, which amounts to 21,7%. Lower success rate than Croatia only have Bulgaria, Greece, Slovenia, Cyprus and Romania (EC, 2013). Such low success rate of Croatian participants can be explained in two ways: a) they participate in consortia led by lower quality coordinator or b) they participate in consortia led by coordinator less experienced in project proposal writing.
In each project proposal in FP7, a track record of the coordinator and partners should be specified, which describes their experience in the scientific field for which the project is applied, previous projects (in particular experience in coordinating FP projects) and published papers. This is not the only criterion for a successful application, since high-quality project activities also have to be developed and convincingly described, but to some extent, it affects the successfulness of the project application. High quality coordinator will choose high quality consortia, and Croatian participants are not always good enough to be invited to high quality consortia.
Other explanation is quality of project proposal: creating successful proposals is a complicated process that involves a variety of skills, from choosing the right theme of the project, recognising the right "wording" to financial knowledge, planning the project budget but also lobbying and solicitations (Rodríguez et al., 2013 ). This experience is gained over years and beginners (i.e. low quality coordinators) generally will not be successful in highly competitive programs such as FP.
Small number of participants in large research projects
Projects in the Seventh Framework Programme are implemented under various financing schemes. The simplest classification of financing schemes can be done by dividing projects to research or non-research projects, i.e. those which do not fund the research itself but a variety of activities related to science and research, such as networking, exchanges and conferences (so-called "coordination and support actions"). Research projects ("collaborative projects") may be bigger in context of number of participants, financial value and duration ("large-scale integrating project") or smaller ("small or medium-scale focused research project").
The highest number of Croatian participants participated in non-research projects or in small research projects: almost 30% participated in non-research "coordination and support actions", 18% of participants participated in relatively small "research for benefit of SME" scheme and 15% in smaller research projects ("small or medium-scale focused research projects"). In large "collaborative projects", which have higher significance, participated 79 out of the 314 participants. In the most prestigious, financially strong "ERC grants" Croatia had only two participants, and both projects began at the end of the Seventh Framework Programme.
External conditions influencing Croatian institutions' participation in FP7
Furtherly, external conditions will be analysed, i.e. those on which the participants in FP7 could not influence, but which significantly influenced the number and quality of participation in FP7. External conditions have shown, unfortunately, unfavourable for Croatian participants in FP7 and have, instead of encouraging participation, discouraged potential participants and made implementation of already implemented projects more complicated. External conditions which will be further analysed are: o Legal framework; o Administrative support; o Advancement in scientific careers and o Rewarding of applicants.
Legal framework. Administrative and financial implementation of projects in the Seventh Framework Programme is in one part carried out in accordance with the rules of the Framework Programme and the other part according to national legislation or usual practice Vol. 4 No. 2 / December 2013 of the participating institution. Until now, in Croatia many situations come up where it was not entirely clear how to conduct project implementation, since the national legislation did not embrace issues which came up during the projects implementation. Responses of national authorities, particularly tax administration, who were supposed to ensure legal certainty and provide guidance for the implementation of projects, were extremely slow and incomplete. For example, the interpretation regarding VAT exemption in FP7 projects was issued by tax administration in November 2008, although the implementation of FP7 projects started in 2007. Likewise, the interpretation of the treatment of labour on FP7 projects for people permanently employed in public research organisations was issued in 2011, although in the meantime some of the earlier starting FP7 projects were already completed. Legal uncertainty is still ongoing -for example, at the time of writing, it is still unclear whether FP7 projects, for which the grant agreements were signed after June 26, 2013 when a new Law on VAT came into effect and in which FP7 programme is not mentioned, will be exempt from paying VAT on project expenditures.
Administrative support. Application and projects implementation under the Framework Programmes, considering their complexity and extensiveness, aside from scientific and technical knowledge require also a significant level of administrative skills. Support for application but also for administration of FP7 projects is given by national contact points (NCP). All countries participating in the Framework Programmes have National contact points -they are usually specialised for a particular programme or theme of the Framework Programme and are mainly employed by the Ministry of Science and similar institutions. Organisations, mostly academic, involved in a high number of FP and other EU projects established offices and hired people to administer projects. They are mainly paid from project funds or their own resources. Such offices are functioning successfully at large faculties or research institutes, but the smaller institutions, which are involved in a small number of projects or do not have the sufficient funds to employ project managers, are in a complex situation. At such institutions researchers who mostly work on research issues in FP7 projects are forced to manage also the administrative part of projects implementation. Administrative work in FP7 is time consuming and can easily discourage researchers from future participation in FP projects.
Advancement in scientific careers. Since the volume of research work in FP projects is comprehensive and administration is extensive and complicated, only a small number of Croatian scientists is deciding to participate in Framework Programmes. To motivate members of the Croatian academic community to participate in the Framework Programmes and also in Horizon 2020, it is necessary to set participation in these programmes as a condition for academic advancement, and thus facilitate advancement of those who participate in Framework Programmes. On the other hand, generally speaking, participation in FP projects leads to internationalisation of Croatian science system and to international recognition of Croatian scientists and their work. All these facts are, however, not taken into account by the , 10 ) that the participation in FP7 projects "will be considered in the evaluation of scientists and their academic advancement and provide a corresponding reduction in teaching load in order to encourage a growing number of researchers to propose FP7 projects". Regulation on the requirements for academic advancement (Official gazette, 26/2013) adopted in February 2013 defined conditions for academic advancement, but participation in international projects is defined as a condition for academic advancement only for scientists in Engineering. Moreover, participation in international projects is described in a general and vague way, so it is not clear whether the term "project" refers to projects such as FP projects or is it meant to refer to architectural, urbanism or similar projects. As the Regulation was repealed by the Constitutional Court in July 2013, we can only hope that participation in international projects will be included in the new Regulation.
Rewarding of applicants. In most European countries, participants in the Framework Programmes receive some form of financial incentive. Since projects in the Framework Programme consist mainly of international consortia, it is difficult to assess the workload of individual participants during preparation of the project proposal, and accordingly, reward it appropriately. Likewise, it is difficult to estimate the amount of expenses of participants during the application phase since they are different for each project. For projects coordinated by a Croatian institution the situation is much clearer -the successful applicant should be, in any case, financially rewarded. Ministry of Science used to financially reward successfully evaluated FP7 proposals, regardless of whether they were financed or not, with up to 2.500 Euro. In September 2008, this amount was increased, but also a gradation was made in the amount of financial support depending on whether the participant was partner or coordinator of the project. In March 2010, this financial reward was abolished. In the Action plan 2013 -2015 the reintroduction of the financial reward was announced (MZOS, 2013, 13), however, a deadline is not specified, nor the possible level of support. It could be presumed that this external condition was of smallest importance to Croatian participants; participants took part in preparation the project applications because they wanted to participate in the projects, regardless of whether they will be financially rewarded by the Croatian government.
Proposed actions with the goal to increase Croatian institutions' participation in future European research programmes
Rivera León et al. (2010) in report on the participation of the of Southeast Europe countries in the EU research programmes gave a brief but very succinct recommendation, which may refer to Croatia, but also to all the other countries in the region: "there is a clear need for a concerted investment in research and innovation infrastructure and in the training and reskilling of scientists, technicians and engineers working in public, higher education and private sectors" (Rivera León et al., 2010). Tasks and objectives from Croatian Action plan to raise the absorption capacity for the participation in the Framework Programmes 2013 -2015 (MZOS, 2013) are less focused on investments in equipment and more on investment in people: o Strengthening the competence and quality of administrative support both on the national and institutional levels; o Stimulating and financially rewarding the best applicants; o Linking scientific careers and advancement in science with parameters of coordination and participation in international competitive projects. At first glance these measures sound simple, but their implementation is complicated and expensive, and in some cases politically sensitive. Since both measures and tasks stated in the Action plan 2008 -2010 have not been fully implemented, it could be presumed that these proposed measures will remain only on a wish list. In the report on the participation of EU Member States from CEE in FP7 (Rauch and SommerUlrich, 2012) are given various recommendations for strengthening FP participation, and the following recommendations are fully applicable to Croatia: (i) Vigorous support for FP participation as coordinator; (ii) Better integration of National Contact Points; and (iii) Strengthen lobbying.
Conclusions
Summary of results
The aim of this study is to assess Croatian participation in FP7 through the analysis of participation and external conditions that affected the participation. Croatian participants from academic community (universities and the research organisations) are less represented in FP7 than it is FP7 average, but above-average representation is evident in public bodies. Specific programmes in which Croatia lags heavily by signed grants in relation to the FP7 average are the People programme and particularly Ideas programme. Funding shemes in which Croatian participants were more present than FP7 average are non-research scheme "coordination and support actions" and relatively small scheme "research for the benefit of SMEs", while participation in major research projects is lower than in FP7 average.
It is difficult to evaluate the success of Croatian participation in FP7 without comparison with other countries in the region. Comparison with other CEE countries, per FTE researcher, showed that in number of participants Croatia is similar to Bulgaria and Romania and in the EU financial contribution it is better than Bulgaria, Latvia, Lithuania, Romania and Slovakia. If we compare Croatian success rate with other CEE countries it can be concluded that Croatia has the highest success rate of all Western Balkans countries and a bit higher than Slovenia and Romania, but still below the EU average.
Possible reasons for the level of Croatian organisations' participation in FP7
It should be taken into account that external conditions have not been favourable to Croatian participants and that they often complicated the implementation of projects. Croatian legal framework in many situations proved vague and incomplete and governmental bodies that are supposed to give guidelines to FP7 participants have generally been slow in their responses. Administrative support supposed to be provided by the Ministry of Science often proved unsuccessful -the entire NCP network was shifted several times in a few years between different institutions. Neither the rewarding system was much betterparticipation in FP7 is not taken into account in the advancements of the scientific career nor financial rewards. If the help and support to participants provided by national authorities have been better, it could be expected that Croatian participation in FP7 and the EU financial contribution would be higher. Therefore, improvement of external conditions should be a part of future Croatian research policies.
Managerial implications
Strengthening of legal framework is the most important prerequisite for future successful participation in Horizon 2020 and other EU research programmes. Croatian participants in FP7 were often, beside the research, dealing with legal issues due to the lack of legislation, to address the issues produced through the implementation of FP7 projects. Also, it is extremely important that researchers perform only research and not also projects administration -this requires well educated and trained administration staff. Furthermore, participants in future projects, especially coordinators, should be financially rewarded. Unfortunately, the academic community is still not yet fully aware the value of coordinator's role but also a participant's role in FP projects. Consequently, has not been regulated that participation in the Framework Programmes and in upcoming Horizon 2020 should be one of the conditions for scientific advancement. Apart from investment in people, it is also necessary to invest in research infrastructure, so that future Croatian participants could be equally equipped as their partners abroad. Failure to meet these basic recommendations, no matter if they require financial investment, will inevitably lead to loss of interest in participation in the EU research programmes, respectively in the upcoming Horizon 2020. This could at the end result in a negative ratio of national contribution and the EU financial contribution, which should definitely be avoided.
Limitations and further research directions
The biggest problem in making this paper was data availability, i.e. the inability to download data from CORDIS database in a user friendly format, suitable for further analysis. Additional problem was the lack of uniform data for university participants, since this data is stored in CORDIS database under various names. Improving the CORDIS database features could enhance future research of Framework programmes. Interesting research direction was given by Nokkala et al. (Nokkala et al., 2005) -it was tried to find correlation between positions in various university ranking lists and participation in FP6. This could be an interesting research direction for the future, especially for the analysis of CEE countries, rarely included in similar analysis.
